Resveratrol increases serine15-phosphorylated but transcriptionally impaired p53 and induces a reversible DNA replication block in serum-activated vascular smooth muscle cells.
Resveratrol (RV), a polyphenolic stilbene derivative, has been proposed to exert a plethora of beneficial cardiovascular effects. Of these, in particular, inhibition of vascular smooth muscle cell (VSMC) proliferation shows great promise for preventing cardiovascular disease. In the present study, we show that RV leads to a reversible arrest in early S phase of the VSMC cycle, accompanied by an accumulation of hyperphosphorylated retinoblastoma protein. In contrast to studies with other cell systems, RV decreases cellular levels of the cyclin-dependent kinase inhibitors p21(Cip1) and p27(Kip1). This is of particular interest because phosphorylated p53 protein (serine(15)) is strongly enhanced by this substance. We further found that RV only slightly inhibits phosphorylation of Erk 1/2, protein kinase B/Akt, and p70(S6) kinase upon serum stimulation. Thus, inhibition of these kinases is not likely to contribute to the cell cycle effect of RV. Importantly, the observed S phase arrest is not linked to an increase in apoptotic cell death: there was no detectable increase in apoptotic nuclei and in levels of the proapoptotic protein Bax. This is the first study elucidating the molecular pathways mediating the antiproliferative properties of RV in VSMCs.